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INTRODUCTION 
Research synthesis is defined by past researchers (Baron et al., 2017; Wyborn et al., 2018) 

as the incorporation and valuation of understanding and study results relevant to a specific 

problem, with the intention of enhancing the generalization and application of, and gain 

access to, those results. Qualitative educational research synthesis is an academic report to 

facilitate the research of teachers and students’ teaching and learning experiences as well as 

cultural and social phenomena (Jordan, Donnelly, & Pittman, 2006). Therefore, qualitative 

educational research synthesis has its foundations in the humanities and social sciences and 

requests to examine the complication of human being experiences in realistic backgrounds 

and from a universal perspective (Ailinger, 2003). 

ABSTRACT 
The qualitative educational research synthesis of this paper is the 
incorporation of existing knowledge and the research results using 
Lesson Study and Open Approach innovations that relevant to the 
concern of students’ mathematical thinking development. The 
purpose of synthesis is to upsurge the generalization and 
pertinency of new knowledge development based on the results in 
incorporation the two innovations. Researchers employed 
document analysis to analyze the evidence of 266 postgraduate 
studies from the academic year 2003 to 2020. The research 
procedure consists of three stages. The results from the first stage 
showed that there are six research classifications identified, 
namely teacher and teaching, students and learning, assessment, 
classroom innovations, curriculum development, and educational 
policy. The research findings of the second phase indicated that 
there was a total of 210 studies (78.95%) were employing Open 
Approach incorporated in the Lesson Study process. Moreover, 
53.33 percent are found in students and learning research 
classification. This is followed by 19.05 percent in teacher and 
teaching, 14.76 percent in classroom innovations, and 4.76 percent 
in assessment classifications. However, there was a limited of past 
postgraduate researchers interested to study curriculum 
development (4.29%) and educational policy (3.81%) research 
classifications. The findings of the final stage revealed that all the 
210 postgraduate studies concerning the six research 
classifications are found to have different impacts on students’ 
mathematical thinking development. These effects occurred across 
a series of settings, synthesis approaches, expectations, and 
managing the Thailand Lesson Study Model.  
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The significance of systematic reviews of postgraduate research in utilizing teaching 

innovations could inform us of the delivery of the teaching and learning process as evidence-

based teacher education (Lockwood, Munn, & Porritt, 2015). As a result, systematic reviews 

can investigate the culture of school communities, exploring students’ experiences and 

teachers’ teaching practices through the Lesson Study (LS) process, and can evaluate the 

implementation of Open Approach (OA) and mathematical activities of research lessons as 

teacher professional development (Munn, Porritt, Lockman, & Aromataris, 2014).  

National Council of Teachers of Mathematics (NCTM) (2000) proposed the sociocultural 

models such as the LS model of teaching and learning to be the powerful references in 

teachers’ ability to describe and support the search of instruction. Students are expected to 

participate actively in their own learning and can select from a repertoire of approaches and 

their progress in utilizing these approaches toward their learning goal (Pape, Bell, & Yetkin, 

2003). Even though there is an abundance of literature emphasizing the importance to focus 

on enhancing students’ mathematical thinking while they are learning mathematics, but the 

effect of research synthesis on educational policy and practice and the rationality of the 

expectations supporting effect have hardly ever been studied analytically (Abdul Hamid & 

Kamarudin, 2021). The creation of new ideas is recognized as a substantial component in 

learning mathematics (Lee & Bailey, 2020) because it is directly related to the cognitive 

capabilities or creative thinking of a student to solve mathematical problems (Ghazali, 

Nordin, Abdullah, & Ayub, 2020).  

LS is recognized as one of the highly implemented models of teacher professional 

development, as stated by Hrastinski (2021). This is because a team of teachers cooperatively 

plans a lesson in detail and then observes and analyzes the lesson (Lewis, Perry, Murata, 

2006). Moreover, the LS model has been proved by past researchers (Vermunt, Vrikki, van 

Halem, Warwick, & Mercer, 2019) to have a valuable influence on the excellence of teacher 

learning as well as pedagogical content knowledge (Coenders & Verhoef, 2019). Barber 

(2018) stressed the advantage of using LS as an effective method for mathematics teachers 

to shift their instruction because LS sets the stage for continuous improvement of teaching 

(Murata, 2011). This is in line with the definition given by Stigler and Hiebert (1999). They 

defined LS as a long-term, gradual transformation process, concentrates on student learning, 

research, and collaboration, and compliments the cultural nature of teaching. 

OA is comprised of two phases, namely the Problem Posing phase and the Problem-

solving phase encompassing four steps. This original idea of OA was proposed by Inprasitha 

(2004; 2011; 2015a) including the following characteristics. For example, OA is a teaching 

innovation to enhance students’ learning experiences by allowing students to have greater 

autonomy to work with mathematical concepts (English, 2020), sharing their mathematical 

ideas with their peers, and challenging problem situations that aligned with the student’s 

abilities (Leikin & Elgrably, 2020). Moreover, OA makes the teaching and learning process 

student-centered as it is designed to provide maximum gain to students thus reach their 

learning outcomes (Lalima & Dangwal, 2017). On the other hand, teachers who are applying 

OA in their teaching, act as a motivator, resource person, and organizer to create relevant 

problem situations for developing their students’ mathematical thinking (Lalima & Dangwal, 

2017).  

The two innovations, namely LS and OA were adapted by Inprasitha (2004; 2009) 

respectively for changing and improving the paradigm of teaching practices in the Thai 

context. Hence, Inprasitha (2011) managed to create the Thailand LS Model as elucidated in 

Figure 1. The LS process consists of three steps: (i) Collaboratively design research lesson 

(Plan); (ii) Collaboratively observe research lesson (Do), and (iii) Collaboratively reflect on 

teaching practice (See) while the OA is comprised of four steps: (i) Posing open-ended 
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problem; (ii) Students’ self-learning; (iii) Whole class discussion and comparison, and (iv) 

Summarize through connecting students’ mathematical ideas emerged in the classroom 

(Inprasitha, 2015b).  

 

 

Figure 1. Thailand LS Model 

The Thailand LS Model is a procedure of generating sharable, adaptable, and eco-friendly 

devices for communicating, expecting, and operating realistic circumstances, as defined by 

Lesh and Doerr (2003) who considered this process as mathematical modeling. According 

to Kertil and Gurel (2016), mathematical modeling applications support students with 

important community theoretical advancements and significant understanding of 

fundamental mathematical real situations. In this line of reasoning, a review of past 

postgraduate studies was aimed to provide on how mathematical literature would promote 

to the hypothetical conceptualization of mathematical thinking by precisely delivering the 

methods of mathematical thinking that could be developed.  Many researchers in Thailand 

have indicated the need for the Thailand LS Model applications to develop students’ 

mathematical reasoning capability, problem-solving abilities, and analytical thinking 

abilities while they are learning mathematics in school (Chaona, Inprasitha, Changsri, & 

Sangaroon, 2021; Jitlada, Inprasitha, & Changsri, 2021; Kesorn, Junpeng, Marwiang, 

Pongboriboon, Tang, & Wilson, 2020; Laah-on, Inprasitha, Sangaroon, & Changsri, 2021; 

Manmai, Inprasitha, Changsri, & Pattanajak, 2020).  

In this study, mathematical thinking refers to higher-order thinking focusing on students 

think by/for themselves. (Shimizu, 1999; Inprasitha, 2004; 2015a). Therefore, Stacey (2006) 

defined mathematical thinking as the capability to think mathematically and to apply 

mathematical thinking to solve problems in order to achieve the important goal of learning 

mathematics. According to Schoenfeld’s (1985) mathematical problem-solving framework, 

it indicates that there are four mathematical thinking components, namely the resources of 

mathematical knowledge in resolving problems, the observing, and control that the students 

apply on the problem-solving procedure to lead it in creative instructions, and the principles 

that the students hold about mathematics, either permit or restrict their problem-solving 

efforts. This is further supported by Isoda and Katagiri (2012) who emphasized the 

importance to express students’ ideas in solving mathematical problems. 

 

RESEARCH METHODS 
The research method used in this study was to synthesize the evidence of a total of 266 

studies from the academic year 2003 to 2020. A systematic review was employed to classify 

the research findings of the postgraduate mathematics education research in using the 



   Randwick International of Education and Linguistics Science Journal   
ISSN Online: 2723-2433 ISSN Print: 2723-2441 

Jatuporn Nasinsroy, Maitree Inprasitha, Narumon Changsri 

 

-299- 
 

theoretical perspective of incorporating OA at the second step of the LS process for 

mathematical thinking development. There were 179 master’s studies in the academic year 

2013 to 2017 from Science and Technology program majoring in teaching high school 

mathematics, 52 doctoral degree research and 35 master’s degree research in Mathematics 

Education program from the academic year 2006 to 2020, made up a total of 266 research 

documents for investigation. 

Document analysis as a type of qualitative research method where all the 266 

postgraduate theses were translated by the researchers to give voice and meaning around the 

assessment topic as mathematical thinking development was the key content to investigate 

(Bowen, 2009). Researchers analyzed the documents by incorporating coding content into 

themes (Bowen, 2009). A rubric was used as a research instrument to grade or score the 266 

documents (O’Leary, 2014).   

The rationale of using document analysis is because it is a social research method for an 

important element of greatest ideas of triangulation as well as the blend of approaches in the 

research of the similar occurrence (Bowen, 2009). Besides, researchers would like to pursue 

convergence and justification through using distinct data resources and practices. 

Justification findings across data sets could assist researchers to decrease the effect of 

probable favoritism by inspecting data composed through various sources. The research 

procedure was not just a process of covering up a assortment of quotations that conveying 

anything the researchers desired to find out but also a extreme level of independence and 

understanding must be maintained in order for the document analysis outcomes to be reliable 

and useable (Bowen, 2009).   

Researchers started using content analysis to analyze the 266 postgraduate theses, 

followed by thematic analysis, which could be measured a method of design 

acknowledgment with the document’s data (Bowen, 2009). As a result, researchers took the 

evolving themes and made them into groups for additional examination, constructing it a 

beneficial exercise for grounded theory. Researchers did a cautious, attentive understanding, 

and re-reading of data before researchers constructed the coding and category. The evolving 

codes and themes might assist to integrate data accumulated from diverse procedures. 

Finally, researchers tallied up the inclusive idea of document analysis as a procedure of 

assessing the 266 postgraduate theses in such a way that experimental data was formed, and 

understanding was established. 

 
RESULTS AND DISCUSSION 
Results of Postgraduate Studies Classification 
Synthesis initiatives and associated impacts could be analyzed without isolation of their 

current and historical context, or of the processes used to conduct synthesis, as highlighted 

by Wyborn et al. (2018). Romberg (1969, cited in Kilpatrick, 1992) claimed that there were 

more than 1,000 studies on the teaching and learning of mathematics. Romberg referred to 

mathematics education studies classification as the stimulation in mathematics education 

with a new curriculum developed in the 1960s and the growing interest and involvement of 

mathematicians and psychologists in the study of mathematical learning and teaching. The 

mathematics education research classifications were as follow: (a) association; (b) activity 

learning; (c) creative behavior; (d) teaching; (e) effectiveness of instructional programs; (f) 

learner characteristics associated with achievement; (g) attitudes, and (h) evaluation of 

achievement. The Third International Congress on Mathematical Education in Karlsruhe 

noticed the change of mathematics education research interests from students and curriculum 

perspectives to teachers’ perspectives, with a greater focus on real classroom situations and 

the social context of learning (Kilpatrick, 1992; p. 27). In 2003, the above concept was 
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applied for a postgraduate program in mathematics education to classify their research group 

(Inprasitha, 2004). Table 1 shows the six research groups by following Inprasitha’s (2004) 

identified classifications with their related research issues. 

  

Table 1. Postgraduate Studies Classification  

Research 

Group 

Name of Research 

Group 

Research Issues 

Research 

Group 1 

Teacher and 

Teaching 

Issues about Pre-service Teacher: Pre-service Mathematics 

Teacher Education Models, Fieldwork/Practicum in 

Teacher Education Development Study-Mathematics’ 

(TEDS-M) Mathematics Education, Teaching issues about  

Problem Solving in Mathematics Education, Learning and 

Teaching, Teaching Practices, Probability Teaching and 

Learning. Issues about In-service Teacher: Mathematics 

Teacher Identity, Mathematical Knowledge for Teaching, 

Teacher as Researcher in Mathematics Education, 

Pedagogical Content Knowledge in Mathematics 

Education, Teacher Beliefs, Attitudes and Self-Efficacy in 

Mathematics Education, Values in Mathematics Education, 

Mathematics Teacher as Learner (Lerman, 2001) 

Research 

Group 2 

Students and 

Learning 

“Learning” is really enculturation. One “learns” by 

becoming part of a viable culture. Whatever the apparent 

“content” whether it will be mathematics or law or history 

or repairing dishwashers, or the culture of lawyers, or the 

culture of those who repair dishwashers. Process standards 

for Learning; Problem-solving, Reasoning and Proof, 

Communication, Connection, Representation (NCTM, 

2000) 

Research 

Group 3 

Assessment Assessment is the process of gathering and evaluating the 

information on what students know, understand, and can do 

in order to make an informed decision about the next steps 

in the educational process (Clarke, 2012). Assessment and 

the teaching process; before teaching, during teaching, and 

after teaching (Lamprianou & Athanasou, 2009). 

Research 

Group 4 

Classroom 

innovations 

The key to classroom innovations is students are self-

regulated in their learning and the learning process is their 

individual practice. The teacher plays the roles as leader 

and facilitator to strengthen their relationship with students 

as well as among students. Classroom management is 

defined as has now become a whole-collective effort and 

not limited to teacher’s full responsibility (Inprasitha, 2004; 

Sholes, 2018) 

Research 

Group 5 

Curriculum 

development 

Classify the levels of courses for research studies as 

follows: Intended Curriculum, Implemented Curriculum, 

Attained Curriculum (Kilpatrick, 2009; Inprasitha, 2015b)  

Research 

Group 6 

Educational policy The policy has four scopes: Research on policy 

formulation, Studies on the status of policy, Research on 

policy implementation, and Research on the effects of 

policy (Ferrini-Mundy & Floden, 2007) 

The enabling environment in which the synthesis was situated including the policy 

context, the implementation of the LS and OA innovations themselves, and the abilities of 

individuals involved to undertake the synthesis and act on the research findings. Researchers 
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adopted Inprasitha’s (2004) classification as the guidelines to investigate and synthesize 

according to the six research classifications in this study. 

 
Results of Distribution of Research Context 
The research results revealed that there were a total of 210 studies (78.95%) out of 266 

studies were conducted using the Thailand LS Model. This implies that the Thailand LS 

Model is a popular topic among postgraduate researchers. Figure 2 demonstrates the 

distribution of the research context.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Distribution of research context 

This is followed by using three stages to synthesize 210 postgraduate studies according 

to the classification made in Table 1. At the first stage, researchers began to classify each 

postgraduate study into the related category by analyzing the contents of the 210 

postgraduate studies. Three areas of content were justified by researchers before making the 

classification, namely mathematical thinking development, LS, and OA innovations. Then 

researchers developed a framework based on the content analysis results for the purpose of 

synthesizing the postgraduate studies into the six research groups of classification as the 

second stage of analyzing data. Table 2 and Figure 3 illustrate the results of the second stage 

of this study. 

Table 2 shows that the majority (112) or more than half (53.33%) of the total postgraduate 

studies were found focusing their investigations on the research classification of students 

and learning. This is followed by 40 (19.05%) studies in the research classification of teacher 

and teaching, 31 (14.76%) studies in the research classification of classroom innovations, 10 

(4.76%) studies in the research classification of assessment, and nine (4.29%) studies in the 

research classification of curriculum development. The least studies (3.81%) or only eight 

studies focused on the research classification of educational policy.   

 

Table 2. Descriptive Results of Postgraduate Studies Classification 

Research 

Group 

Name of Research Group Frequency Percentage 

Research Group 1 Teacher and Teaching 40 19.05 

Research Group 2 Students and Learning 112 53.33 

Research in the 
Lesson Study and 
Open Approach 

context: 210 
researches   

(78.95%)

Research in 
other contexts: 
56 researches 

(21.05%)

Research during the 
academic year 2003 -

2020, total 266 

researches
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Research Group 3 Assessment 10 4.76 

Research Group 4 Classroom innovations 31 14.76 

Research Group 5 Curriculum development 9 4.29 

Research Group 6 Educational policy 8 3.81 

Total 210 100.00 

 

 
 

Figure 3. Distribution of research classification 

Results of Mathematical Thinking Development  
The third phase of this research was to gather relevant facts or issues related to mathematical 

thinking development from the 210 postgraduate studies concerning the six research 

classifications.  
 

Teacher and Teaching Research 

The synthesis results from the 40 postgraduate studies indicated that previous postgraduate 

researchers designed the open-ended problem situations to encourage students for learning 

and developing their mathematical thinking. On the other hand, their findings imply that 

teachers must have their values, beliefs, roles, and contexts as well as they must refer to 

guidelines. Therefore, researchers concluded that teachers must build their beliefs, values, 

and identify their roles when they are conducting problem-solving teaching to develop their 

students’ mathematical thinking.  
 

Student and Learning 

The synthesis results from the 112 postgraduate studies revealed that past postgraduate 

researchers were generally emphasizing these issues of student learning, namely 

mathematical conceptual understanding, creation awareness, reasoning strategies for 

problem-solving, students’ self-regulated in solving problems, nature of learning, and critical 

learning. All these research issues were considered essential because they could assist 

students to develop their mathematical thinking. For example, students can think 

independently because they are aware of the mathematical concepts that lead them to use the 

concepts as tools for further their learning.  
 

 

 

Research in the 
context of 

Lesson Study 
and Open 

Approach: 210 
studies (78.95%)

Teacher and 
Teaching Research 

Group: 40 

researches

(19.05 %)
Educational 

PolicyResearch 

Group: 8 

researches

(3.81 %)

Curriculum 

Development

Research Group: 9 

researches (4.29 %)

Innovation in 

Classroom Research 

Group: 31 

researches (14.76 %)

Assessment 

Research Group: 10 

researches (4.76 %)

Students and 
Learning Research 

Group: 112 
researches (53.33 

%)
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Assessment 
The synthesis results from the 10 postgraduate studies highlighted the importance of 

designing open-ended problems by modifying the assessment focus. Their findings imply 

that students should be allowed to develop their conceptual understanding to solve the 

problem situations at their own pace and independently. The assessments should be 

developed to observe students’ ideas that lead to their learning development.   
 

Classroom Innovations 

The synthesis results from the 31 research related to classroom innovations that had been 

conducted by postgraduate students were mainly using open-ended problem situations as the 

starting point before they applied OA as a treatment in the LS process. Their research mainly 

aimed to investigate students’ mathematical thinking development by focusing on their ideas 

that arising to solve the problem situations by themselves while teachers were applying the 

OA and LS innovations.  
 

Curriculum Development 

The synthesis results from the nine research that associated with curriculum development 

showed that students’ self-learning and the development of their ideas are the two main 

causes to enhance students’ mathematical thinking through curriculum implementation and 

development. Students managed to create more ideas after they had discussed with their 

peers who might have different ideas. This was ultimately helping students’ thinking and 

curriculum development and growth.    
 

Educational Policy 

Although there was quite limited of past postgraduate studies, only eight research in 

educational policy research classification, but their findings still showed the significance of 

LS and OA innovations as teacher professional learning. Their findings revealed that teacher 

professional learning using LS and OA innovations is one of the requirements of educational 

policy aimed at building teachers’ capabilities to make mathematics learning deeper and 

more engaging. For example, teachers collaborated to design quality mathematics activities, 

using OA teaching strategies to encourage students’ metacognition and mindsets growth as 

students progress in mathematics learning and made a commitment to apply mathematics 

ideas in their mathematics lessons. Moreover, teachers also discussed actively research-

informed strategies during the reflection section that were demonstrated in the professional 

learning sessions.  

 

CONCLUSION  
This exploratory review of 210 postgraduate studies from the academic year 2003 to 2020 

found a range of impacts from qualitative educational research synthesis and assumptions 

underpinning the relationship between research synthesis and impacts. The synthesis 

initiatives examined have contributed to the impacts of LS and OA innovations in six 

research classifications of research, namely teacher and teaching, students and learning, 

assessment, classroom innovations, curriculum development, and educational policy to 

enhance students’ mathematical thinking development.  

The research classifications of impacts used to support this analysis provide a framework 

through which to understand and interrogate the various types of impacts synthesis research 

are having, and the assumptions underpinning the relationship between synthesis and impact 

(Wyborn et al., 2018). This is enabling researchers to be more explicit about the intended 

role and contribution of synthesis to mathematical thinking developmental change and will 

further enable an examination of whether these assumptions and the validity as initiative 
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progress of LS and OA. Furthermore, being explicit about these assumptions from the outset 

will enable an initiative to consider the range of institutional support and capacities needed 

to realize changes in policy and practice.  
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